Gold blot tests for rapid serodiagnosis of melioidosis were developed and evaluated with sera from 40 melioidosis patients and 159 normal controls. The sensitivity and specificity were 87.5 and 88%, respectively, for the immunoglobulin M (IgM) test and 100 and 91%, respectively, for the protein A test for IgG. Combination of the IgM gold blot and protein A gold blot yielded 97.5% sensitivity and 94.3% specificity. The tests were rapid and simple.
Detroit, Mich.) for 30 min at room temperature. The strips could be air-dried and stored at room temperature for 3 months. Wetting of the stored strips with blocking solution for 3 min was necessary before use.
Two microliters (each) of test serum and positive and negative controls, diluted 1:20 in diluent, was applied to the markers. The reaction tray was incubated at room temperature for 15 min in a humid chamber and washed three times in washing solution. One microliter of goat anti-human IgM-colloidal gold conjugates (particle size, 10 nm; Sigma Chemical Co., St. Louis, Mo.) diluted 1:5 in PBS was blotted on the markers three times at brief intervals. The tray was again placed in the humid chamber for 15 min, and the strips were washed until the negative and blank blots were devoid of pink color. The positive reaction was shown as a pinkish blot with a sharp edge in contrast to the white background. Antigen and serum blanks were run in parallel. These test strips could be kept as permanent records. The diluent and washing solution were PBS containing 3% skim milk and 0.03% (vol/vol) Tween 20 (Sigma). Optimal dilutions of antigen, serum, and colloidal gold conjugates were determined by checkerboard titration.
Protein A gold blot. The protein A gold blot was identical to the IgM gold blot, except that protein A-colloidal gold conjugate (particle size, 10 nm; Sigma) instead of anti-human IgM-colloidal gold conjugate was used to detect IgG. It could be done side by side with the IgM gold blot.
IgM ELISA. IgM ELISA was based on our method (6). Briefly, each well was coated with 100 ,ul of antigen in 0.1 M bicarbonate buffer (pH 9.5) and then blocked with 1% bovine serum albumin (BSA). One hundred microliters of serum diluted 1:500 was added in duplicate wells, incubated at 37°C for 1 h, and washed. One hundred microliters of rabbit F(ab')2 anti-human IgM-peroxidase conjugate (Dakopatts, Glostrap, Denmark) diluted 1:5,000 was added, incubated, and washed. ortho-Phenylenediamine substrate was added and incubated at room temperature for 15 min, and the reaction was stopped with H2SO4. Blank diluent and positive and negative controls were included in each run. The optical density (OD) at 492 nm of tests and controls was measured by a microplate reader, and the OD of the blank was subtracted before calculation. The ODs of the specimens were divided by the OD of a negative control and expressed as the positive-to-negative ratio (P/N). The diluent used was J. CLIN. MICROBIOL. (Table 1) . Sensitivity and specificity of the IHA were 92.5 and 98.1%, respectively, at a cutoff titer of >1:160 and those of the IgM ELISA were 82.5 and 94%, respectively, at a cutoff P/N of >4 (Table 1) .
The reactions were graded as 3+, 2+, or 1+, which stood for deep, moderate, and pale pink, respectively. For the IgM tests, there was a 93.5% agreement between the IgM gold blot and the IgM ELISA (r, = 0.946; P < 0.001). There was a 86.9% agreement between the IgM gold blot and IHA (r, = 0.867; P < 0.001) ( Table 2 ). There was a 91.5% agreement between the IHA and protein A gold blot (r, = 0.871; P < 0.001).
Five serum samples from patients with chronic localized melioidosis were negative both by IgM gold blot and by IgM ELISA but were positive for IHA, with a titer of >1:320 ( Table 2 ). The timing of serum collection from the onset of fever was 14, 19, 58, 61, and 84 days. Vice versa, three serum samples from acute septicemic melioidosis patients were negative by the IHA (titer, 1:160) but positive by both IgM gold blot and IgM ELISA. These sera were collected 2 to 3 days after the onset of fever.
When the IgM gold blot at a cutoff of greater than or equal to grade 2+ was combined with the IHA at cutoff >1:160, a sensitivity of 97.5% and a specificity of 94.96% were achieved (Table 2) . Likewise, a combination of the IgM gold blot and protein A gold blot at a cutoff of greater than or equal to grade 2+ yielded a sensitivity of 97.5% and a specificity of 94.3%. As shown in our control from an endemic area (Table 2) , subclinical infection forced the increase of the cutoff value with a subsequent decrease in sensitivity. To compensate for the loss of sensitivity and to cover both chronic and acute cases, parallel combination of the tests have been proposed (6) . IHA which measured total antibody showed better agreement with the protein A gold blot which reacted preferably with IgG (3). In this report, combination of the IgM gold blot at a cutoff greater than or equal to grade 2+ and the protein A gold blot at a cutoff greater than or equal to grade 2+ or the IHA at a cutoff of >1:160 improved both sensitivity and specificity. This study reconfirmed the advantage of the combination of tests for IgM and IgG antibodies. The rapidity and simplicity offered by the methods will make rapid serodiagnosis of septicemic melioidosis a reality.
